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Federal Hydro Asset Strategy 

The Federal Columbia River Power System (FCRPS) includes 31 hydroelectric plants ς 21 operated by the 
U.S. Army Corps of Engineers (Corps) and 10 by the U.S. Bureau of Reclamation (Reclamation).  With an 
installed capacity of 22,060 megawatts, the FCRPS is the largest hydropower system in the United States 
and second largest in North America.  In an average water year, it produces 76 million megawatt-hours 
of electricity, displacing fossil-fired generation emitting in excess of 40 million tons of carbon dioxide. 

 

The FCRPS is a multi-purpose system producing products and services for power, flood damage 
reduction, navigation, irrigation, municipal and industrial water supply, and fish and wildlife.  Power 
generation value is estimated at $4.4 billion annually with an additional avoided carbon dioxide emission 
value of $1.4 billion per year. 
 

System Overview 
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Federal Hydro Asset Strategy 

The plants are grouped within strategic classes and according to their criticality, based largely on the 
quantity of energy produced, particularly during peak periods, and by the relative cost of unavailability, 
i.e., the financial consequence of the loss of generation at the margin.   Five plants ς Grand Coulee, 
McNary, Chief Joseph, John Day and Dworshak ς are considered particularly critical to the power 
system based on the significant financial impact of generating unit outages at these facilities.  The 
program outlined in this strategy targets a significant portion of investments at these five plants to 
improve condition and reliability. 

  

 

Criticality of Plants 
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Federal Hydro Asset Strategy 
Objective and Scope 

The objective of the hydro strategy is to invest in equipment refurbishments and replacements to 
ƳŀƴŀƎŜ Ǌƛǎƪ ǿƛǘƘƛƴ ŦǳƴŘƛƴƎ ŎƻƴǎǘǊŀƛƴǘǎ ŜǎǘŀōƭƛǎƘŜŘ ōȅ .ƻƴƴŜǾƛƭƭŜΩǎ !ŎŎŜǎǎ ǘƻ /ŀǇƛǘŀƭ {ǘǊŀǘŜƎȅΦ 
 
The scope of the hydro strategy covers two major program areas: 
 
Å The Capital Program is comprised primarily of large, discrete investment needs for 

equipment replacement or refurbishment, largely driven by condition and risk. 
 

Å The O&M Program reflects core funding for maintenance, operations, and minor equipment 
replacements, and is largely driven by the staffing needs of each facility. 

 
The Capital Program funding proposals presented within this strategy focus on the 10-year 
period, FY2014 ς FY2023, with an additional 10-year horizon to outline a 20-year view of risk 
forecasts resulting from alternative investment levels.  Investments target electrical and 
mechanical systems, less on civil features for dam safety, which are typically funded through 
appropriations, a share of which is reimbursed by Bonneville. 
 
Reinvestment costs for civil features have been relatively low for the history of the FCRPS.  Civil 
features are long-lived and refurbishment and replacement needs are typically negligible for the 
first 50 years of plant life.  However, at some point significant reinvestment in civil features is 
needed to assure public safety and extend asset life. 
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Federal Hydro Asset Strategy 
Exclusions 

The following issues are considered exclusions in the development of this asset strategy: 
 
Å For the focus period of this strategy, we have identified a limited amount of civil features, 

primarily gates, in the analysis of risk and investment needs.  The exclusion of costs for other 
dam safety civil features likely underestimates the total funding need forecast.  As the hydro 
system continues to age, anticipating funding needs for all civil features will require more 
explicit attention in future strategies. 

Å The use of an Enterprise Asset Management (EAM) system is a key element in providing data 
for evaluating historical and future maintenance activities.  The Corps and Reclamation both 
have implemented EAM solutions for tracking of work orders and management of their 
preventive maintenance programs.  However, the use of these systems is still evolving, 
particularly for the Corps which has recently completed a major upgrade of its system and 
ǇǊƻŎŜǎǎŜǎΦ  !ǎ ŀ ǊŜǎǳƭǘΣ ƎŀǇǎ ǊŜƳŀƛƴ ƛƴ ǘƘŜ C/wt{Ω ŀōƛƭƛǘȅ ǘƻ ǇŜǊŦƻǊƳ ŘŜǘŀƛƭŜŘ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ 
O&M Program. 

Å The plan does not yet consider program management and implementation issues such as 
succession planning, skill gaps, automation, or mechanisms for planning and executing major 
projects. 

Å The plan does not include a risk assessment of changes in fuel supply based on factors such as 
changes in weather patterns or fish operations.  Additional capital projects could be mandated 
to address fisheries concerns, and any change in fuel supply could affect the economic value of 
generating assets and, therefore, the selection of projects.   
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Federal Hydro Asset Strategy 
Strategic Challenges 

Aging Infrastructure:  The hydro system infrastructure is aging, with an average age of over 50 years.  
The oldest plant in the system is Minidoka, with an in-service date of 1911.  Bonneville Dam is the 
oldest Main Stem Columbia plant, with an in-service date of 1938.  While many more years of 
valuable production can be expected from the hydro system, it faces significant challenges 
associated with maintenance and replacements demands to preserve this value. 
 
Aging Workforce:  The power industry as a whole is now in a retirement bubble that poses 
significant risk to maintaining the workforce needed to operate and maintain facilities effectively.  A 
large percentage of personnel working on-site at FCRPS hydro plants are eligible for retirement 
within five years.  The workforce of accountants, engineers and project managers who support the 
hydropower facilities are also nearing or at retirement age. 
 
Funding Constraints:  Bonneville limits capital funding to the hydropower program as part of its 
Access to Capital Strategy for debt management.  The resulting hydro capital program declines by 10 
percent in real dollars over the next ten years. The analyses included in this hydro strategy suggest 
that higher levels of capital funding are needed to improve equipment condition and manage 
performance risk effectively.   
 

 



Federal Hydro Asset Strategy 
Cost Benchmarks 

  7 

Most O&M Program function costs are above the benchmark median.  
Å hǾŜǊ ƘŀƭŦ ƻŦ hϧa Ŏƻǎǘǎ ŀǊŜ ƛƴ tǳōƭƛŎ !ŦŦŀƛǊǎ ŀƴŘ wŜƎǳƭŀǘƻǊȅΣ Ƴƻǎǘ ƻŦ ǿƘƛŎƘ ƛǎ .t!Ωǎ ŦƛǎƘ ǇǊƻƎǊŀƳ 
Å FCRPS total O&M Program cost of $583 million is 110 percent of the industry median 

 

With the exception of Control Systems, all Investment function costs are below the median. 
Å The investment function looks at the average annual cost over a five year window 
Å Nearly half of FCRPS Investment costs are in Generating Systems 
Å FCRPS total Investment averaging $189 million per year is 64 percent of the industry median 

FCRPS Costs and Industry Benchmark Medians by Function 

O&M Investment 
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Federal Hydro Asset Strategy 
Equipment Condition 
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Federal Hydro Asset Strategy 
Equipment Condition 
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Federal Hydro Asset Strategy 
Equipment Condition 
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Federal Hydro Asset Strategy 
Equipment Age 
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Federal Hydro Asset Strategy 
Risk: Condition vs. Likelihood of Failure 

Likelihood Condition Index Description
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Federal Hydro Asset Strategy 
Risk 

HydroAMP is a common element used 
to identify equipment risk.  The FCRPS 
hydro program correlates equipment 
condition with the likelihood of 
equipment failing to perform as 
expected.  Using hydroAMP as a risk 
map input provides a quantitative view 
of risks by mapping the likelihood of 
failure for specific equipment 
components against the consequence 
of that failure causing a loss of 
generation availability.  Without 
intervention, condition declines over 
time and equipment tends to move up 
on the risk map.  The number preceding 
each equipment type listed on the map 
corresponds to the number of 
equipment items in that category.  
Similar maps are generated for safety 
and environmental risk. 
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Federal Hydro Asset Strategy 
Timing of Investments 

LƴǾŜǎǘƳŜƴǘǎ ǘƻ Ƴŀƛƴǘŀƛƴ ǊŜƭƛŀōƛƭƛǘȅ ŀǊŜ ƭŜǎǎ ŀōƻǳǘ άƛŦέ ǘƘŀƴ άǿƘŜƴέ ǘƻ ƳŀƪŜ ŜǉǳƛǇƳŜƴǘ ǊŜǇŀƛǊǎ ƻǊ 
replacements.  The strategy uses a risk-based approach to forecast the optimum time for making 
these investments.  To determine the optimum timing for replacement, each equipment component is 
evaluated in yearly time steps over 50 years.  In each year, the present value of accumulated financial 
risk cost is added to the present value cost of replacing the equipment in that year.  The sum of these 
present value costs is the Total Cost related to a decision to delay equipment replacement until that 
year.  The optimum time to plan on equipment replacement is at the low point (cost minimum) of the 
Total Cost curve, i.e., the point at which financial risk costs begin growing faster than the benefit of 
deferring the investment. 
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Federal Hydro Asset Strategy 
Modeling Assumptions 

Assumption Value Source Comment 

Discount rate 12.0 percent BPA Finance 10 percent real 

Inflation rate 1.7 percent BPA Finance Average annual rate, 20-yr 

forecast 

Forward energy price curve 20-yr, by month, HLH, LLH, flat BPA Power Services Resource 

Program 

Includes spot prices and a 

component for long-term firm 

capacity consistent with rate 

case demand rate. 

Equipment cost Varies by equipment type FCRPS hydro program Based on industry cost data 

Real cost escalation 0 percent BPA Finance Global Insight 

Failure curves Varies by equipment type BPA Federal Hydro Based on industry data for 

certain equipment 

Outage duration for LGR Varies by equipment type FCRPS hydro program Based on industry experience 

Environment and safety Risk BPA Federal Hydro Treats all high risk items as 

ñmust doò 

Value of avoided CO2 $35/ton BPA Corporate Strategy Based on Presidential 

Directive 

Alternative resource for hydro 

lost generation 

Natural gas-fired Combined-

Cycle Combustion Turbine 

BPA Agency Asset 

Management 

0.48 tons of CO2 per MWh of 

generation 
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Federal Hydro Asset Strategy 
2012 IPR Approved Plan Funding Level 

Modeling funding constraints in this strategy has little effect on the 2014 ς 2017 program.  Nearly all 
available funding is committed during this period, so there is limited ability to turn these projects off 
without significant negative financial consequences.  Funding constraints affect the number of 
projects that can be undertaken 5 to 20 years into the future to mitigate forecasted growth in risk. 
 

The graph below shows results when constrained to the 2012 IPR Approved Plan budget level (2012 
Access to Capital level).  Funding constraints beyond 2025 escalate the 2012 IPR Approved Plan at 
1.7% per year. 
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Federal Hydro Asset Strategy 
Other Funding Levels 

Funding constraints require that some investments are delayed beyond their cost minimum, resulting 
in higher risk and Total Cost for the system.  For the strategy, we looked at the impact of various 
higher available funding levels and their associated reduction in risk.  Several sensitivities were run 
with 2012 IPR Approved Plan funding constraints through 2017, which then increased $25 million per 
year until a threshold funding level was reached, after which the constraint was held constant in real 
dollars for the remainder of the 50-year study period.  A funding stream for a $300 million constraint 
threshold is shown below. 
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Federal Hydro Asset Strategy 
Lost Generation Risk Forecast for Different Funding Levels 

The capital program is fully committed through 2017.  New investments started after then do not 
affect condition and risk for several years until work is completed.  Therefore, all funding scenarios 
result in a similar risk profile thru 2021, after which higher funding levels reduce risk more quickly.  At 
the current program level established by the Access to Capital Strategy, risk increases thru 2022 and 
returns to current levels by 2027 and beyond.  Fairly dramatic risk reduction is seen in higher funding 
scenarios, with a $300 million per year program reducing risk to about half of the current level by 
2023 and by 75 percent in 2031. 
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Federal Hydro Asset Strategy 
Net Present Value of Investment Levels (12% Discount Rate) 

The net present value (NPV) of higher funding levels increases fairly dramatically up to $300 million 
per year (2014 dollars), after which it increases more slowly.  For a $300 million program level, the 
present value of costs increases by $600 million, but the present value of risk increases by more 
than $1.3 billion, resulting in a NPV of $728 million relative to the current 2012 IPR Approved Plan 
(2012 Access to Capital Strategy).  A $300 million per year program level is also near the investment 
benchmark median for a comparable system, shown previously on the Cost Benchmarks slide. 
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Federal Hydro Asset Strategy 
2012 IPR Approved Plan Funding Level 

Large Capital Plan by Equipment Category 
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Federal Hydro Asset Strategy 
2012 IPR Approved Plan Funding Level 


